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yo:- stants are necessary to adapt this equat.ion to trhe 
tions of the curve representing numbsis of rainfall c n j s  
per year at  stations having over 100 inches, and less 
than 100 inches rainfall per yew, respnctively. Two 
e uations of this form, which taken tog.ether nre in cs- 
ce B lent agreement wit.h the plotted point.s, m e  shown 
on the diagram, and tlie heavy lines (3-8) a.nd C2-1)) 

lotted froni value,s c,alculated hy these e.qnnt.ions. 

represents a . rationnl form of relation between t,he 
number of ra.infnl1 days and the amount of raiilfa.11 per 
annum at a given location, there is no reason to sspwt 
tha.t the constants in the equat8ion should he uniforin o w r  
so wide a geographical range of t,erritory as India affords. 

Apparently, however, €or stations in Indin haying 
more than 100 inches of rain, a single foimuln will gim 
approximately a.ccurnte result's for all stations. n n d  ;I 
separate formula will apply equally well to all st.. ,t t.' ions 
having less than 100 inches of rain. Stations hnring 
over 100 inches of rain are mostly at high elevations 
and their high rainfall is largely due t'o orographic c.r)n- 
ditions. Where these conditions esist it may nnt,urally 
be expected that the relat,ion between thn rn.in€nll 
amount and duration will  differ from that pertaining 
at coastd stations or in flat regions. 

robable variation of the number 

sa.me amount of rainfall the data were tnblulatetl €or 
the 61 stations having rainfall amount.s between 19 

Whi are P e it seems probable that this type of eclua,t.ion 
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and 31 inches, respectively. For rainfall between 19 
and 21 inches, t,here are 8 cases with the number of 
days between 33.S and 35, 31 cases with the nuniber of 
(lays hctwocn 35 and 30, 25 CRSCS with tho iiiimhcr of 
tlnys het,ween 30 and 35, 3 cases with the number of 
days betwc!en :35 mid 40, 4 cnscs wit,h the number of 
rlnys betwwn 40 ant1 45; least, nmnhcr of da.ys, '1'2.S; 
grent.est niiiiilwr of days, 43 ; mcnn nuIn1w.r of days, 
30.1. 

Tlie chnncn is 4 t o  5 t h t  depnrture €or a single st.a- 
tion will not, esccetl onc-fiftdi the mean numb&:. In- 
spcction of t,he cmnp1et.e iltit>n. shows similar rcln61ons t,ri 
hold for lnrgor rninfall amounts. 

Srcnrinm ruif>.full row nnrl dw!atioii {ti. Iiirlia. 
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ARE WE HAVING LESS SNOWFALL? 

By  CLARENCE J. ROOT. Jir?tenrthg:iet.. 

[Westher Burmu Ornee, Ppriugfirld, Ill., Aug. 24, 193.1 

Central Illinois esperienced a very light snowfall dur- 
ing the winter of 1933-23; in fact, t.here have been 
sever81 successive winters with rat.lier light aniount,s. 
This has led numerous persons to make remarks siniilar 
to t,his: "We do not have t.he big snows t,hnt we did 
when I was a boy, and I do not t>liinlc we will ercr h v o  

Is it true t.liat. we do nnt. havo t.lw big 
snows t ttt we did, or is it n mat,ter of riew ioint,'6 No 
doubt the snow that reached to the shnu der of the 
small boy of the soventks and ni hties does not seem 
very deep to t.he mature ninn o f  1033. Then, agnii:, 
many of our city nien lived in the count.ry i1.s hriys. 
where the wind has full sweep over the pmiries and 
Ittrge drifts are piled II . 
light durin several of the more recent wint.c~rs. t lw 

the wiiit,er of 1913-14. The Springfield wint,er t,otds 
have been averaged for periods of 10 years, beginning 
in 1584, with the following resu1t.s: 20.3, 19.8, 21.9. ani1 
20.3 inches. Thus it will be seen that, t,liere has hccii 
no mnterial change in 40 years. Tlie largest. fall in 
December occ.urred in 1915, in January iji 19lS, i!i 
Februar in 1900, and that of March in 1906. 

The d linois climatological re 0rt.s nirtke nient,ion of 
heavy snows in recent years. fn  January, 1913, there 
was as much as 31 inc.lies in the southern part of the 
State, with individual falls of 15 inches. On Fehrunrg 
32-23, 1914, a severe snowst.orm occurred in central 
Illinois. The wind piled the snow into deep drift.s, the 
snow being 5 to 15 feet deep in pln.ces. Bueiiicss wits 
almost at  a staiidstill and railroad lines were denic mlized. 

January of 1918 was t,he severest month in tlic climb- 
tological history of Illinois. The low t,eniperatwe a1it1 

." 
1 them Tn 

Alt,hough tlie snow P all a t  Springficld has heoii rather 

greatest fa f: 1 of record, 43 inches, nccurrcd ns lute its 
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fall waa 53 inches, and the winter's total exceeded 10 feet. All high- 
w a y ~  were absolutely impassable for automobiles from the first wcek 
in January to the last week in March. 

Through the lcinclness of several of the station oficials, 
the writer has secured comparative snowfall data for a 
number of the more Northern States. At Albany and 
New Yorlc the snowiest winter occurred more than 30 
years ago, but there have been only six winters with 
more snow than fell in that of 1922-23. The records at  
New Haven extend hack to 1S73, and tlie data have 
been averaged by 10-year periods, beginning with ths 
earliest records, with the following results: 48.5, 4O.S, 
42.3, 39, and 35.6 inches. A gradual falling of€ is indi- 
cated at New Haven, yet the heaviest of record occmrcd 
as late as the winter of 1915-16, nncl last winter the 
total was 19 inches above the norinal. 

Another old record is that of Boston, beginning with 
1871. Our friends who believe the climate is chnngin 
might find comfort in learning t.hat the greatest siwona 
snowfall of record a t  Boston (96.4 inches) was in 3873-71, 
but the winter with the least snow (5.3 inches) was on1 
two years later. By 10-year periods, commencing wit 1 
1873, the averages are: 44.1, 47, 44.5, 39.5, and 47.6 
inches. The last is t,he greatest. Just RS was the case 
at Alhan ancl New York, the snowfnll of thc winter 

was 24.3 inc.hes above the normal. 
At Portland, Me., the greatest total snowfall for n 

7 
9 

1922-23 i as been esceetled but sis times. Thc t,otd 

winter (125.5 inches) occurred in 1886-87, but lirst 
winter, with but one-half inch less, was next in amount. 
The decade averages a t  Portland are: 74.5,77,72, and 75.9 
inches. The heaviest snowfall of record a t  Northfield, 
Vt. (193 inches) occurred during the winter of 1887-88, 
but the sec.ond greatest was in a recent winter, that of 
1921-22, and the fourth greatest ust two years earlier. 

greatest fall (142 inches) was in 1900-1901; the least, in 
1915-19. The averages by decades (10-year periods) at 
this station are: 76.1, 99.3, 71, and 78.3 inches. Buffalo 
had the reatest total in 1909-10 and the least 20 years 
earlier. !In the West we find that Cheyenne's winter of 
least snow was back in 1885-S6 and the eatest some 

City occurred in the winter of 1916-17, and the second, 
t.hird, and fourth since then. The following figures are 
given by way of compa,rison, the dates indicatiq the 
winter of greatest snowfall: Columbus, 1909-10; Detroit, 
1899-1900; Helena, 1880-81 ; Lincoln, 1914-15; Spokane, 
1889-90. 

Them is evidence enough to permit persons in certain 
localities to really believe that the dnys of heavy snow- 
fall are past, hut, viewing the subject in a broad way we 
are led to conclude that there will undoubtedly be 
heavy snows in the years to come just as there Pave been 
in tlie past, nncl it  is probable that present records will 
he exceeded at  many places. 

Rochsstm, N. Y., is an especialy I snowy place. The 

19 years later. The greatest total of recor f a t  Salt Lake 

T H E  NATIONAL ELIMINATION BALLOON RACE FROM INDIANAPOLIS, IND., JULY 4,1923. 

Cy 1,. T. Saaru~rs. ?Iletel-,roIogi?t. 

[Weathcr Borrau, Washington. D. C.. bugwt 3, 193.1 

The three contestants covering the greatest rlist.aiice 
from the startin-g oint in this event are chosen to 
represent the Unite (v States in the Internat~iond IZdoon 
Rnce--n sporting eront in which contest.ants compete 
for R cup donated in 1906 hy the 1nt.e James Gordon 
Rennett. Altiiough, F.S has been st.?t.ed, this is it sport.ing 
event, t.liere is ext.ensire opport.uni tay during thqse races 
for obtaining inforniat.ion of value t.0 the science of 
meteorology. For this reason it has becii cust.oriiary for 
the Wetither Bureau, in events of this sort,, t.o c0nt.rihut.e 
from its knowledge of wind conclit,ions both on the 
surface and in the free sir such inforiiiat.ion 8s may be 
of vdue to cont,estnnt,s. 

Mr. C. G. dndrus was again the Weat.her Bureau 
obserrer in the r a w  act.ing as aid to Mr. R. H. Vpson, 
while the writ.er w-ns assigned to Indiana olis for the 

obtained from special pilot-bnlloon ohservat.ions made at 
Indianapolis ancl at  a iiuiiiber of surrounding Weat.her 
Bureau n.nd Army nsrological stations. In addition tc, 
the arrangements innde for having t.his tlet,ailerl infor- 
mtlt.ion directly nvailahle at, the st.arting lace, t,he district 

balloonists. 
Arr.mgements were also mnrle t.0 have telegra,phed to 

Indinnapolis on July 2, 3, and 4 t,he roniput.ed free-air 
ressures from a number of st,ations emt of t.he Rocky 

kountains. This made possible the dram-ing of charts 
resaure a t  1,000 ,md 2,000 

purpose of giving the coiit,estsnts first-han K inforination 

forecaster at  Chicago forwarded specin f advices for t.he 

ove sen level.' Tfis phase OI Reather Bureau 
the atmospheric 

recent development and it, may be said that 
~~ 

-- 
1 Meisinger C. Le Roy: Mo. W V E A ~ E R  REV. SuPP. NO. 21. The preparation and 

gigdiarnce df free-air pressure maps Ior the central and eastern United States. 

this was the first, occasion of its mctical application. 

Radio bulletins were issued on t . 1 ~  evening of the 4th 
and the morning of the 5th from Chic.qo, Detroit, 
Pchenect.xdy, :md Washington for the benefit of those 
ldloons t.1ii-d were equipped with receiving set!. Only 
four of t,he 'bii.lloonists availed themselves of this source 
of information, the w-inner being one of these. 

It seems proper, first, to describe the dominant features 
of t,he cont.rolling prcsaure areas n few daw previous to 
t.ho race. The wenther over Indiana on the morning of 
July 1 was ant.iryclonic., the result. of n high-pressure area 
cm t.ered over New England which was becoming merged 
with the permanent IIIGII over the Atlantic and accom- 
snied by relat.ire.ly low pressure north of the Canadian 

k-m-lcr. This HIGH over New Enghnd had previously 
crossed the United States with a rate of nioycment greater 
than norninl. On t,lic nest da.y the At,lantic HIGH COIL- 
t.inued in con t.rol causing iiiorlerntc to fresh southwest 
winds above 1,000 met>ers. By t.he morning of the 3d 
there mas evicleiice of a condition approaching stagnation, 
t.ypicnl of the suninier s e w n ,  while thunderstorms were 
becoming general over the Lake region. 

A distinct feature of the free-air conditions at  this 
tinie and one gratefully welcomed by the. balloonists was 
t,he conhuation of nioclerste westeiqy winds at  altitudes 
of 1,000 meters and higher, a result, undoubtedly, of the 
relat.irely lower t,emperatures over the Hudson Bay re- 
gion. An interesting incident of the race indicating the 
st,eadiness with which the general wind drift continued 
was the sightinv of four other balloons by Lieutenant 
Lawrence very cjose to his own after more than 12 hours 
in the air. After 23 hours he again sighted one of the 

Further reference to these charts \vi 7 1 be made later. 


